Intraplantar injection of dextrorphan, ketamine or memantine attenuates formalin-induced behaviors.
The possible prophylactic effects of local injection of NMDA receptor antagonists that are currently used in humans was investigated in the present study. Intraplantar pretreatment with either 5 mM dextrorphan (DEX), 10 mM memantine (MEM) or 10 mM ketamine (KET) significantly attenuated formalin-induced lifting and licking behaviors, however flinching behavior was not effected. Control experiments indicated that these drug actions could be attributed to local and not systemic effects of the antagonists. We hypothesize that these actions result from blocking NMDA receptors present on unmyelinated sensory axons in the skin. These data suggest that peripheral NMDA receptors contribute to nociceptor activation and can be manipulated to reduce pain of peripheral origin. Since DEX, MEM and KET are currently used in humans and considered clinically safe, they have potential therapeutic value in the treatment of physiologic or pathologic pain states which are induced or maintained by peripheral nociceptor activity. Topical or local application would avoid the side effects that can accompany systemic or intrathecal injection of NMDA antagonists.